The Payenia Basaltic Province (PBP) is located 450 km east of the Chile-Peru trench in central west Argentina, behind the Andean arc front, constituting the back-arc. In order to evaluate the influence of the subducting slab as well as the magmatic source of this region, two volcanic fields located at comparable distance to the trench, having abundant basaltic products and similar eruptive timeframes were chosen. The Llancanelo (LLVF) and the Payún Matrú (PMVF) volcanic fields are part of the PBP and exhibit abundant basaltic activity during the Pleistocene. The geochemical data suggest that the LLVF has some arc signatures which have been described as weak as they are not as pronounced as in the Andean arc. The weak arc signature is not derived from slab dehydration as high Th enrichment relative to U cannot be explained by this process. We relate the Th enrichment as well as the lack of large residual garnet signatures, to slab sediments in the source. In the case of the PMVF, no arc signature has been inferred despite being only 30 km south of the LLVF. However the PMVF has a composition similar to that of the local intraplate end member, represented by the Rio Colorado volcanic field. The two volcanic fields, LLVF and PMVF, show indications of lower crustal assimilation as they trend towards the lower continental crust end member in Nb/U vs Ce/Pb and Nb/Yb vs Th/Yb diagrams. The geochemical differences between the LLVF and the PMVF as well as between several volcanic fields are illustrated using spatial distribution maps of geochemical ratios. Using this new approach, the decrease in arc signature can be traced in the back-arc and the higher enrichment in high field strength elements (HFSE) relative to large ion lithophile elements (LILE) in the PMVF compared to the LLVF is explicitly shown. These geospatial maps provide a graphical manner to illustrate the presence of two distinct types of volcanism (OIB-like and arc-like) occurring in the same Quaternary basaltic province. 
Geochemical variations in the Quaternary
volcanic fields are part of the Payenia B asaltic Province and exhibit abundant basaltic activity during the Pleistocene. The geoc hemical data suggest that the LLVF has some arc signatures which have been described as weak as they are not as pronounced as in the Andean arc. The weak arc signature is not derived from slab dehydration as high Th enrichment relative to U cannot be explained by this process. We relat e the Th enrichment as well as the lack of large residual garnet signatures, to slab sediments in the sourc e. In the case of the P ayún Matrú volcanic field, no arc signature has been inferred despite being only 30 km south of the LLV F.
However the PMVF has a composition similar to t hat of the local intraplat e end-member, represented by the Río Colorado volcanic field. The two volcanic fields, LLVF and PMVF, show indications of lower crustal assimilation as they trend towards the lower continent al crust endmember in Nb/U vs Ce/Pb and Nb/Yb vs Th/Yb diagrams.
The geoc hemical differences between the LLVF and the PMVF as well as between several volcanic fields are illustrated using spatial distribution maps of geochemical ratios. Using this new approach, the decrease in arc signature can be traced in the back -arc and the higher enrichment in high field strengt h elements (HFSE) relative to lar ge ion lithophile elements (LILE) in the PMVF compared to the LLVF is explicitly shown. These geospatial maps provide a graphical manner to illustrate the presence of two distinct types of volcanism (OIB -like and arclike) occurring in the same Quaternary basaltic province.
Introduction
The Patagonian basaltic provinces extend from 35° to 52°S and have been widely studied providing several explanations for occurrence of the continent al back -arc volcanism. For instance, the back-arc volcanism of the late Oligocene to early Miocene Somuncura Plateau, part of the Patagonian Massif (PM, Figure 2 .1), has been considered the result of asthenos pheric upwelling (De Ignacio et al., 2001; Kay et al., 2007) . In contrast, the late Miocene back-arc volcanism was associated with a period of shallow slab subduction in a compressional tectonic regime (K ay et al 2004; Kay et al., 2006 a, b; Kay and Copeland, 2006) .
In the same area, the angle of subduction increased during t he Pliocene, producing extensional processes which facilitated the generatio n of the Quaternary basaltic volcanism present in the Payenia Basaltic Province (PBP, Figure 2.1; Kay et al., 2006a) .
The basaltic melts erupted in the Payenia Basaltic Province continental back-arc are described as heterogeneous, as they have been variably influenced by slab components, lower crustal contamination and intraplate melts, associated with an oc ean island basalt (OIB )-like mantle source (Germa et al., 2010; Hernando et al., 2012; Jacques et al., 2013; Kay et al., 2004; Søager et al., 2013; S øager and Holm, 2013) . In the northern part of the PBP, the basalts have been associated with mixing bet ween a south Atlantic MORB-like source and slab components (Jacques et al., 2013 , Søager et al., 2013 . The southern PBP presents geochemical signatures related to mantle upwelling and an OIB-like source with little or no influence from the subduction zone to the west, as best exemplified by the basalts from the Río Colorado volcanic field (Jacques et al., 2013; Kay et al 2004; Søager et al., 2013; S øager and Holm, 2013) . The PBP has been the focus of several geochemic al investigations (B ermudez and Delpino, 1989; Bertotto et al., 2009; Germa et al., 2010; Hernando et al., 2012; Pa quaré et al., 2008; Søager et al., 2013) as it provides an optimum framework to investigate the magmatic processes related to a continent al back-arc setting. Accordingly, the purpose of this investigation is (i) to determine the contribution of arc-type magmatism in the continental back-arc, (ii) to understand the spatial geochemical variation in t his area and (iii) to describe and comprehend the processes responsible for the geochemical characteristics observed in the continental back -arc. 
Geological Setting
Volcanism in the Andes extends from Colombia to the southern tip of S outh America and is related to the subduction of the Nazca Plate (from ~7.3°N to 45.6°S) and the Antarctic Plate The sout hern limit of the PBP is marked by the Cortaderas lineament (Ramos, 1978) south of which there is an absence of Cenozoic back-arc volc anism (Llambías et al., 2010) . Volcanic activity has been evident in this continental back -arc since the earliest Miocene (Dyhr et al., 2013a; Gudnanson, et al., 2012; Kay and Coperland, 2006, Kay et al., 2006a; Kay et al., 2006b ). However, Holocene volcanic activity is only known from the Payún Matrú volcanic field (Espanon et al., 2014a; Germa et al., 2010; Marchetti et al., 2014) . analysed from the continental back-arc and it includes samples from the Payún Matrú caldera.
Methods
Whole-rock samples were washed, dried and crushed in a Cr-Ni TEMA ring grinder (hence those elements were not used for the geochemical analysis). Samples with secondary mineralisation (SM16, V RE21, VRE 46a, CP4, VRE 27, VRE11 and VRE 43) were soaked in 10%
HCl for several hours to remove carbonat e-filled vesicles followed by washing and drying prior to crushing. The leaching of these samples does not show a systematic shift with the samples that were not leached; nevertheless, trace-element duplicates were done for each of the leached samples using X-ray fluorescence analysis (Supplementary Trace-element data (this study; Bertotto et al., 2009; Germa et al., 2010; Jacques et al., 2013; Pasquarè et al., 2008; Søager et al., 2013) were used to create several spatial distribution geochemical maps. The data from the current investigation and from previous publications were carefully examined and only samples with less than 53% SiO 2 were considered, in order to avoid geochemical modification of parent magma, by fractional crystallisation. A total of 255 and 230 data points were used and converted to a shapefile using the natural neighbourhood interpolation tool from A rcMap 10®. This tool was selected as it is the most appropriat e method where sample data points are distributed with uneven d ensity. Geospatial distribution maps were made at a broader scale (with 230 to 255 data points) including the back -arc fields and the Andean arc as well as on a more detailed scale (wit h ~112 data points) including the Llancanelo and the Payún Matrú volcanic field.
Results

Mineralogy
The basaltic rocks analysed have mainly a porphy ritic texture, while some samples exhibit a Grande, P ayunia and Los Volcanes groups (average 6.1 wt %). In the case of the Llancanelo volcanic field, the MgO content dec reas es from the Carapacho group with the highest average MgO (9.9 wt %), to Malacara and Llanc anelo groups (average 7.9 wt %) (Suplementary Table   2 .1).
Trace elements
Rare earth element (REE) concent rations normalised to chondrites (Boynton, 1984) Costa and Singer, 2002; Ferguson et al., 1992; Jacques et al., 2013; Lopez-Escobar et al., 1977; Tormey et al., 1991; 1995) . (Table   2 .2). These values are similar to previous Sr-isotopic measurements reported in the same area (Hernando et al., 2012; Jacques et al., 2013; Muñoz et al., 1989; Pasquarè et al., 2008; S øager and Holm, 2013; Stern et al., 1990) . These low Sr isotopic values are indicative of a mantle origin with little to no sialic crustal contamination. (1991; 1995) and were selected to have SiO 2 <53 wt %. For all the maps, approximately 255 data points were used except for Ce/Pb for which 230 data points were used. The background image used for all of the maps is a hill-shaded SRTM (Shuttle Radar Topography Mission). (average Th in Llancanelo volc anic field = 3.22 ppm). The Ce/Pb ratio is not a good discriminatory parameter for slab melting in our study area, becaus e of evidence for lower crustal contamination which affects this ratio (S øager et al., 2013) (s ee Section 2.5.2). The slab melt influence can also be determined by using U-series radioactive disequilibrium, which can be employed as a tracer for magma generation proc esses such as in the Austral V olcanic Zone (Sigmarsson et al., 1998) . In this study, U-series analyses were not carried out. However, it will be desirable in future investigations, in order to fully assess the hypothesis of partial melting of the subducting slab.
The sediment component has high Ba/ Ta Thus, geochemical mapping could be us ed to help identify areas of elevated concentration of high field strength element coinciding with areas of mantle upwelling. Tra ce-element a nalysis: Research School of Earth Sciences, Australian National University, Ca nberra , Australia Note: The a verage MgO i n wt % for each group classification is, Los Volcanes = 6.08, Río Gra nde = 7.02, Pa yunia = 7.47, Pa mpas Onduladas = 7.47, Ca l dera = 0.66, Ca ra pacho = 9.86, Ma l acara = 8.39, Ll a ncanelo = 7.87, Infiernillo = 5.26, Cerro Ca mpa nario-Infienillo = 1.90. 
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